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(54) PRODUCTION OF INK JET HEAD 

(57)Abstract: 

PURPOSE: To provide an ink jet head production method for forming 
a nozzle pore with a high accuracy and ensuring a stable printing 
quality by a hardly vibrating nozzle plate and a sufficient ink drop 
delivery speed with respect to a method for producing an ink jet head 
for making recording by delivering ink drops from nozzle pores. 
CONSTITUTION: A substrate 1 is perforated with pores 5 each 
having a diameter larger than that of a nozzle pore 9 for delivering ink 
drops from a pressure chamber 3. The pore 5 is opened into the 
pressure chamber 3. A photo-setting resin 7 is charged in the pores 5. 
In the state that light to a part to be opened as the nozzle pore 9 is 
shielded, the photo-setting resin 7 is irradiated with light to be cured. 
After that, the nozzle pore 9 is formed by removing the uncured part 
of the photo- setting resin 7 from in the pore 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the ink jet head for recording by 
making an ink droplet breathe out from a nozzle hole. 

[0002] An ink jet recording method is easy structure, and colorization tends to carry out it, it has the 
advantages, like there is also no noise, and is expected as a future recording method being in use. This invention 
is the thing especially about the manufacture approach of a recording head of an ink jet recording device. 
[0003] 

[Description of the Prior Art] The conventional ink jet head constitutes the ink passage section and the nozzle 
section from inorganic materials, such as a metal and a silicon single crystal wafer, a pressure room, a nozzle 
hole, etc. are formed there by etching processing, or the ink passage section and the nozzle section are 
constituted from photo-curing resin, a protection-from-light mask is put on the location used as a pressure room, 
a nozzle hole, etc., ultraviolet rays are irradiated, and the pressure room and the nozzle hole are made to be 
formed as a part for a non-hard spot. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in etching processing, since a processing side becomes a 
tapering configuration gradually, there is a fault with it difficult [ to form in an exact geometry the nozzle hole 
with which strict dimensional accuracy is searched for ]. 

[0005] On the other hand, although precision will be improved by processing of a nozzle hole if photo-curing 
resin is used, there is a fault from which the nozzle plate itself vibrates with the pressure from a driving source 
since the mechanical strength of an ingredient is weak, therefore printing grace enough the regurgitation rate of 
an ink droplet and good is not acquired. 

[0006] Then, this invention can form a nozzle hole with high precision, and aims at offering the manufacture 
approach of an ink jet head that the printing grace which a nozzle plate moreover could not vibrate easily and 
was stabilized with sufficient regurgitation rate of an ink droplet can be acquired. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture approach of 
the ink jet head of this invention A substrate 1 is punctured so that opening of the hole 5 thicker than the path of 
the nozzle hole 9 for making an ink droplet breathe out from the pressure room 3 as shown in drawing 1 for 
explaining an example may be carried out into the above-mentioned pressure room 3. After having filled up the 
above-mentioned hole 5 with photo-curing resin 7, having irradiated light at the above-mentioned photo-curing 
resin 7 where the part which becomes the nozzle hole 9 is shaded, and stiffening the above-mentioned photo- 
curing resin 7, It is good to be characterized by removing a part for the non-hard spot of the above-mentioned 
photo-curing resin 7 from the inside of the above-mentioned hole 5, and forming the nozzle hole 9, and to form 
the above-mentioned substrate 1 with an inorganic substance. 
[0008] 

[Function] The bigger hole 5 than the path of the nozzle hole 9 is drilled by the part which becomes the nozzle 
hole 9, and it fills up with photo-curing resin 7 in the hole 1 . And except the part which becomes the nozzle 
hole 9, an optical exposure hardens and the nozzle hole 9 is formed by removing a part for a non-hard spot. 
[0009] On the other hand, nozzle plates other than the part which becomes the nozzle hole 9 are formed by 
substrate 1 the very thing. 
[0010] 
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[Example] An example is explained with reference to a drawing. First, in order to manufacture the ink jet head 
| of this example, as shown in drawing 2 , by etching processing, it is open for free passage on the ink supply way 
2 where illustration is omitted, and the pressure room 3 is dented and formed in the rear- face side of the 
substrate 1 which consists of inorganic substances, such as a silicon single crystal wafer or stainless steel. 
[001 1] Drawing 3 is the flat-surface sectional view, and many pressure rooms 3 are open for free passage on the 
ink supply way 2, and it is formed together with one substrate 1. And as shown in this pressure room 3 at 
drawing 4 , it is filled up with the filler 4 which heated polyethylene-glycol **4000 at 80 degrees C, and made 
them liquefied, and it returns to a room temperature and it is solidified. 

[0012] Next, as shown in drawing 5 , opening of the end is carried out into the pressure room 3 so that the hole. 
5 of a path thicker than the path of the nozzle hole (9 mentioned later) for making an ink droplet breathe out 
from the inside of the pressure room 3 may not be protruded from the pressure room 3, and it forms by etching 
processing so that it may penetrate in the pressure room 3 from the front-face side of a substrate 1 . 
[0013] And as are shown in drawing 6 , and it is filled up with the photo-curing resin 7 which will be hardened 
if light hits and is shown in the hole 5 at drawing 7 , the protection-from-light mask 8 for shading the part which 
becomes a nozzle is placed on the front face of photo-curing resin 7. As a protection-from-light mask 8, the 
glass mask which carried out chromium vacuum evaporationo, for example can be used. 
[0014] Since it is made such, as it is shown in drawing 1 , they are 60 mV/cm2. Ultraviolet rays are 
perpendicularly irradiated for 5 seconds from the front- face side of a substrate 1 . By doing in this way, as 
shown in drawing 7 , parts other than the background of the protection-from-light mask 8 harden photo-curing 
resin 7. 

[0015] Then, by exfoliating from the front face of photo-curing resin 7, and cleaning ultrasonically the 
protection-from-light mask 8 for 40 seconds, using solvents, such as an acetone, as shown in drawing 8 , it is 
eluted by the amount of [ of photo-curing resin 7 ] non-hard spot, and the nozzle hole 9 is formed. And nozzle 
plate 1 0 part is formed by the substrate 1 . 

[0016] Next, by soaking the substrate 1 whole in underwater [ which was heated at 80 degrees C ], as shown in 
drawing 9 , a filler 4 is eluted and it is removed from the inside of the ink supply way 2 and the pressure room 
3. 

[0017] And finally, as shown in drawing 10 , a diaphragm 1 1 is pasted up on the rear-face side of a substrate 1, 
a location is doubled with each pressure room 3, and a piezoelectric device 12 is further pasted up on the 
external surface side of the diaphragm 1 1 . 

[0018] Thus, an ink jet head is made. Drawing 1 1 is the ink jet head seen from the nozzle hole side. Thus, if 
liquid ink is filled in the pressure room 3 of the formed ink jet head through the ink supply way 2 and a 
piezoelectric device 12 is made to deform into it by electrical -potential-difference impression, a diaphragm 1 1 
will vibrate, a discharge pressure will be applied to the liquid ink in the pressure room 3 by it, and an ink 
droplet will be breathed out from the nozzle hole 9. 

[0019] In addition, this invention is not limited to the above-mentioned example, and may use nickel, 
photosensitive glass, etc. for a substrate 1, for example, may use the ingredient which can dissolve in solvents, 
such as thermoplastics, such as paraffin wax and a polycarbonate, or poly vinyl alcohol, and polystyrene, as a 
filler 4. 

[0020] Moreover, the sequence of processing, such as forming the pressure room 3 and the ink supply way 2 in 
the background of a substrate 1, after forming the first bigger hole 5 than the nozzle hole 9 in the side front of a 
substrate 1 and forming the nozzle hole 9 further as sequence of processing, may be changed, and after pasting 
up a diaphragm 1 1 on the rear face of a substrate 1 , you may make it begin to pour a filler 4. 
[0021] 

[Effect of the Invention] Since according to the manufacture approach of the ink jet head of this invention light 
can be irradiated to a nozzle hole at photo-curing resin, it can form in an exact geometry with high precision and 
parts other than the perimeter of a nozzle hole can moreover be formed with inorganic materials with a 
mechanical strength, such as a metal, glass, or a silicon single crystal in which mechanical strength excelled 
photo-curing resin, an unnecessary vibration does not occur, but sufficient regurgitation rate of an ink droplet is 
obtained and the stable printing grace can be acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A substrate (1) is punctured so that opening of the hole (5) thicker than the path of the nozzle hole (?) 
for making an ink droplet breathe out from a pressure room (3) may be carried out into the above-mentioned 
pressure room (3). After having filled up the above-mentioned hole (5) with photo-curing resin (7), having 
irradiated light at the above-mentioned photo-curing resin (7) where the part which becomes the above- 
mentioned nozzle hole (9) is shaded, and stiffening the above-mentioned photo-curing resin (7), The 
manufacture approach of the ink jet head characterized by removing a part for the non-hard spot of the above- 
mentioned photo-curing resin (7) from the inside of the above-mentioned hole (5), and forming a nozzle hole 
(9). . 

[Claim 2] The manufacture approach of an ink jet head according to claim 1 that the above-mentioned substrate 
(1) is formed with the inorganic substance. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 

[Drawing 1] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 2] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 3] It is the flat-surface sectional view showing the production process of an example. 
[Drawing 4] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 5] It is the transverse-plane cross-section sketch showiilg the production process of an example. 
[Drawing 6] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 7] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 8] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 9] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 10] It is the transverse-plane cross-section sketch showing the production process of an example. 
[Drawing 11] It is the top view showing the production process of an example. 
[Description of Notations] 
1 Substrate 
3 Pressure Room 
5 Hole 

7 Photo-curing Resin 

8 Protection-from-Light Mask 

9 Nozzle Hole . ' ■ 
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